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ORG: Tell TIChERMET , ly 


TITLE: Mechanical properties of refractory metals 
SOURCE: Metallovedentye { ternicheskaya obrabotka metallov, no. 12, 1966, 15-21 


TOPIC TAGS: refractory meatal, high temperature strength, mechanical property, plas- : 
ticity, transition temperature, impurity content, crystal structure, grain size, an- 
nealing, metallographic examination TEWSHE TEST, Ceystat!| 

DIPSLOONTIOA, TEMPERATORE BePemdeuce q 
ABSTRACT: Data on Ni, Nb, Ta, Mo, and W were correlated and the temperature depen- 
dence of the mechanical properties determined. Tensile testing was done at tempera- |. 
j tures ranging from -196 to 250(°C and the strength was given as a logerithaic function 


,; of the homologous temperature T/T where 7 is the melting point and 7 is the test 


| teeperature. Thres different slopes were obtained for the bec metals (Nb, Mo), at 
the following temperature intervals: below 0.2 T,? 0.2-0.5 T. and above 0.5 Ta? 


These changes were due to different dislocation mechanisms. For Ni, an fce metal, no 
slope change occurred between the firet and second regions. The location of the firat | ‘. 
: dnterval depended mainly on the metal and the deformation rate, and only slightly on 


UDC: 620.17:669.293'28'27 
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the impurity content. The position of the high temperature region did not depend on | 
the crystal lattice type or ispurity content, but was 4 function of strain rate. The 
‘strength and ductility of Mo were given as functions of temperature for different im- 
purity contents and a ‘constant grain size (No. S-ASTH). Similar tests were also done — 
for the deformed and annealed conditions, The strength rose sharply as the tenpera- 
ture decreased for all tests, Impurities and structural changes affected the ducti- | : 
lity and the ductile-brittle transition temperature, With a decrease in impurity cone 
tent (C, 0, Ny H), the transition temperature decreased. The grain size dependence 
of W, Mo, and Cr on the transition temperature was given as 


Ty At Bg dy 


where A and 8 are constants and dav ig the average recrystallized grain size. Impue - 


rities and structure had the most effect on the strength in the intermediate tempera- 
ture range. Above 0.5 Ts the temperature dependence of strength was given by 
os a's" Ty 

where a’ ands’ are coefficients which depend on the testing method and strain rate. 
Kicrostructures of TsH-2A (Mo alloy) are shown after various deformations at 1870 and 
2070°C, After 10-15% deformation at 1400-2400°C elongated grains and substructure = 
were visible. Only after 60-60% deformation at 2070°C did an equiaxed structure ap- 
pear, Onig. art. has: 6 figures, 1 table, 3 formulas. 
sup CODE: 11/ — SUBM DATE: none/ ORIG REF: 006/ OTH REF: 011 
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TITLE: A plant for accelerated trials on strain and stress rupture strength with j 
heating of the epecimen by passing current ee of 

- SOURGE! Zavodexaya Laboratortya Phos 5, 1964, 610-621 | E 

‘TOPIC TAGS: material strength, elasticity, rupture strength,/ IMet 1 testing 

machine, OSU 20 transformer, RNO 250 10 autotransformer, TsEP 3 light pyrometer | 

a 


. ABSTRACT: Tho makeup of a machine designed for high-speed variable temperature + |. 
_ testing of motals and metal alloys is described, A sectional viow of the machine ; — 
4s shown in Fig, 1 on the Enclosures, (1) and (2) are the uppor and lower elec- 
- trically insulated holders, The sample is heated by means of an electric current 
‘ of industrial frequency conducted to the tip of the specinen rts the holders” 
and brass conductors (3). The bottom holder is based on a spring (4) and joined 


’ gpecimen is measured by a wire stress gauge attached to dynamonetric elenent (6). 
Strains are measured by the device at (7). Figure 2 on the Enclosures shows a 
- typical deformation with load and temperature curve, Stress is represented by P, ey 


+ 
[. 
with the core of an electromagnet of constant current (5). The load on the 
f: 
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‘  Abkis elongation and T 4s temperature, Stress Py 5 corresponds ta the point 8. 


at whieh Slope of the curve AL¥ f(r) is the linear relationship 0.002 £,° H(mm) |. 
where 4, is the unstressed. sample length and M is the scalo of elongation of i 
__ thy oscillogram, The author states that the high degree of facility of the m-« : 
chine permits rapid determthation of temperature voraus elasticity and plasticity * 
_ characteristics and the influences of heat and étreas upon thé mechanical proper- } 


'., thes of materials, Teste performed using molybdonum alloys with temporatures in | 
__. the rango 1400-26000, and with test duration from 10 seconds to 100 minutes are ea 


t. : “ ; 
7 = eee 

: i. 

, ACCESSION NR: APL035094 : ; : j ; 


| dosoribed. Their results compared favorably with those of tests of the sane 
‘ material using oven heating in a vacua, Orig, art. hass 2 figures, 


1 
| ee 
_< ASSOCIATION: Teentral'ny#y nauchno~lssledovatel'skiy institut chernpy otal) i 


im. I. Ps Bardina (Central Sofentific Research Institute of Ferrous Metallurgy) 
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1 AUTHORS Kly#pin, Be A. 


- | TRTLEt Effect of temperature on mechanical properties of certein 
'ppure metele 


SOURCE: Metallovedentye 1 termicheskaya obrabotka metallov, no. 7, 
1964, 7-11 


TOPIC TAGS: wolybdenum, niobium, nickel, molybdenum mechanical prop- 
erty, niobium mechanical property, nickel mechanical property, moly~ 

bdenum property tamperature dependence, niobium property temperature 

dependence, nickel property temperature dependence 


ABSTRACT: Mechanical properties of molybdenum, niobium, and nickel 
>| were studied at temperatures ranging from ~146C to temperatures close 

to the melting points (Tm). Holybdenum specimens had a total 

impurity content (C, 0, H, MN, Fe, 81) of approx 0.01223 niobiun 

specimens, approx 0.24%; and nickel, approx 0.33%. Following anneale 

ing (at 1500C.for Mo, 1350C for Nb, and 1000C for NL) to obtain 

a -recrystallised etructure, the specimens were tested 1) in 

_ |Cerd 1/97 
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ACCESSION NR: AP4042343 
é ig : - + 
an argon atmosphere at deformation rates of (0,8—=2.,4)°10°2/see in 
the elastic region and i—4/sec in the plastic region or 2) in air at 
deformation rates (0.5—-1.5)°10""/sec in the elastic region and i 
1.1°10°73/sec in the plastic region. Changes in mechanical properties)’ 
at low temperatures are found to depend upon the type of crystal le- ' 
‘tice. For instance, nickel, which has an fcc lattice, maintains ites i 
yield strength and ductility at temperatures as low es -196C. On 
the other hand, the yield strength of molybdenum and niobium, vhich i 
|have a bec lattice, increases rapidly at low temperatures, Both me~ : 
tale display a sharp transition to brittle behavior, The yield strensth — 
of niobium rises at a temperature lower than that of -molybdenums the | . re 
transition to brittle behavior in: molybdenum occurs at approximately ; ° 
100C and that of niobium at -196C, This difference can be explained eae 
“| by different solubility of interstitial impurities, Three distinct |; ae 
temperature regions can be distinguished in the curves of temperature | 
dependence of nolybdenum and niobium mechanical properties, At” fiom 
temperatures below 0,15——0,2 Tm, the tensile and yield strength in= { 
crease with decreasing temperature, but the ductility drops sharply. } 


2 {At 0.2——0,5 Tm, changes in the mechanical properties are insignifie 
, | Sante At temperatures above 0,5 Tm, the effect of recrystellisation | = 
: ie 2/3 “ : ‘ 
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| ACCRSS1ON NRt- AP4042543 . re 
| becomes apparent; the tensile and yield atrengths drop, the former at. 
-ta@ higher rate than the latter. At 0.5—0.75 Tm, numerous cracks are ; 

‘| observed on the metal surface, at grain boundartes,. The fractures, | 
however, remained tranegranular. At all temperatures tested, the 
rate of deformation has no substantial effect on the pattern of changes 

. | in the mechanical properties of molybdenum, niobium, and nickel with i 
', | Cemperatures | properties of nickel are not affected by the defornae ! 
| Chon vate at temperatures up to 400C, but at higher temperatures, 
the effect of the deformation rate increases. The mechanical prope 
erties of molybdenum are strongly affected at low temperatures by the 
deformation rate. Niobfus at low temperatures is insensitive to the 


4 4 
ts 
rate of deformation, Origs art, has: 2 figures and 2 tables. ae 
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gosudaretvennogo ordena Lenina universiteta (for Zalusskiy); 6. Pole . 
\ yarno-Al'plyskiy botanicheskiy sad Xol'skogo filiala imeni 3.N. Kirova 
" Akademii nauk S862 (for Avrorin); 7. Botanicheskiy sak pri fouskon 

gosudarstvennom universiteta (for Ivancy); 6. Botanioheskiy sad pri 

Touskon gosudarstvennom universiteta iment V.Y. Kuybysheva (for Prib- 

ladov); 9, T8entral'nyy Sibirekiy botanicheskiy sad Zapadno-~Sibirsko- 

go filiale Akadenii nauk S8&R (for Salamatoy, Sobolevekaya); 10. Bo- 

tanicheekiy eed Irkuteko gosularstvennogo universiteta iment A.A, 
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stvennom univereitete (for Mashkin); 16, Orekhovo-Zuysvskiy pedago- 
cicheekiy institut (for Bosse); 17. Botanicheskiy sad pri Rostovekon 

gosudarstvennom upiversitete iment V.M. Molotova (for Matukhin); 16, 

Botanicheskiy sad Kuybyshevakogoe gorodckogo otdela narodnogo obraso~ 

ventya (for Zatvarnitskiy); 19. Zoobotanicheskiy sed pri Xasanckos 

universitete (for Orachey); 20, OGoewlarstveanyy respublikanskiy 
proektnyy institut "Giprokommunstroy” (for Cherkasov); 21. Botani- 
cheskiy sad Odeaskogo gosularstvennogo universiteta iseni 1.J. Mechni- 
kova (for Lirkopulo); 22. Botanicheskiy sad pri Dnepropetrovekon 


cosuiarstvennom universitete (for Levitskaya); 23. Botanicheskly sad | 
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MAZARBYSEIY, S.L.---(conticued) Card 3. 


Akademii nauk USSR (for Orishko, ‘Likhvar', Vil'chinskiy); 26, 
Kiyevekiy sel'skokhozyaystvennyy institut (for lypa); 25. Botani- 


cheskiy sad Chernovitskogo gosularstvennogo universiteta (for Orekhov) ; 


26. Botanicheskiy sad pri L'vovekon g0sularstvennce universitete “ 
imeni Iv. Franko (for Shcherbina); 27, Botanicheskiy sad Khar'koy. 
skogo gosudarstveanogo universiteta imeni A.M. Gor'kogo (for TSygan- 
kove); 28. Botanicheskiy sad Thitomirskogo se1' skokhozyaystvennogo 
institute (for Baranovekiy); 29, Botanicheskiy sad Akadenii aauk 
Belorusskoy S&% (for Georgiyevekiy); 30. Institut biologii Akademii 
nauk Belorusekoy SSR (for Stepunin); 31. Botanicheskiy ead Akedonii 
Litovekoy 882 (for Lukaytene); 32. Botanicheskiy sad Latviyskogo ge- 
sudarstvennogo universiteta (for Ozolin); 33. Kabardinskiy krayeved- 
cheskiy botanicheskiy ead (for Kos); 34, Sukhumskiy dotanicheskiy 
sad Akademii nauk Grusinskoy SER (for Vaeil'yev, Rukhadse); 35. Ba- 
tumskiy botanicheskiy sad Akadesii nauk Grusinskoy SER (for Shanidse); 
36. Tilisekiy botanicheskiy sad Akademii nank Orusinekoy SSR (for 
Mandshavidse); 37. Sochinekiy park Dendrariy (for Korkeshko); 38. 
Gosutarstvennyy Mikitekiy botanicheskiy sad iment Y.M. Molotova (for 
Sergeyev, Voloshia); 39. Krynskiy filial Akadeai! nauk SSSR (for . 
Rybin); 40. Botaaicheskiy sad Moldavskogo filiala Akedeaii nauk SSSR 
(for Ivanova); 41. Botanicheskty sed Botanicheskogo institute Aka- 
demii nauk Tadshikekoy SSR (for Ryadova); 42, Botanicheskiy sad Kir- 
Gisskogo filiala Akademii nauk S85R (for Oareyevy); 43. Botanicheskiy 
(continued on next card) 
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sad Akrdenii nauk Usbekskey S88 (for Rusanoy, Bochantseva); 44, 
fotaaioheakiy aad Akedeni{ nauk Tarknenskoy SSR (for Biinovekty}; 
5, Respublikanskiy sad Akademii nauk Kasakhekoy S&R (for Kysher, 


Mushegyan). 
(Botanical gardens) 


CIA-RDP86-00513R000723310004-1" 


APPROVED FOR RELEASE: 06/19/2000 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723310004-1 


<1 Fe GREP ESAT Ste ee Pee RTS EE UOTE TI PT st Ra Le ES SRE ROE Bi BP PE Ee ae ed ee 


 «XLYSHEY, Lop 


latreduction of anabents te cultivation. frady Alss-dt.bet.sads 2 
166195 ‘St, (Anabasis (Betany)) (MIRA 937) 


oF a 
5 
ame a 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723310004-1" 


batdondele FOR RELEASE: 06/19/2000 sie Neher a oan ace 


usse/Biology = Insectioides — 
Pubs Ww - Wit 


Cert Vio 

pt 

Title 
Periodical 
‘Abstract 1 
Institution +: 


e006 


23. REET eee Pe ae Ee ase GRRE Es 2S 8S REED cae ae al ela de Bee Tee Ae Se Lie eee Be 


A 


- Methods for snareasing production of Anabaste aphylla 


Vest. AM Kas, San us (108), 64-92, Mar 1954 


Methods for inareasing proudction of Ansbesis plant whieh ia 
Kasakhsten, are suggested, Anabeaie-culfate, which is 


the only effective plant ins tieide, is 
f 66 * Jrofuced from this plant, 


a ee eo 
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KLYSHEV, L. Ke or Sgt =~ (aise) "Biological Foundations 
for the Utilization and\Culture o Anabasis 
‘aig lla LL." Len, 1957. BR pp 21 om. (Academy of Sciences USSR, 
“Botanioal Inst imV. L. Komatow), 100 copies (KL, 17-57, 95) 
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ALYUKI RA, L563 KLYSHEV, L.K.; KUHAYEVA, R. 


On the problem of studying Bphedra in Kazakhstan. Isv All Kasakh, 
SS8R,Ser,dot.ei pochv, no.1t33-46 '60. (v7RA 1336) 
(Kasakhetan--Ephedra) : 
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KLYSHRY, 1.X., ALYUKINA, L.& 
Sowe date on etecks of Tatar rhubarb in the northern Aral Sea 


SSR 16 no. 2 Jl '60. 
regions YeoteAN Kasakh. 20073394 (waa 13:8) 


(Aral Sea regicn-—Rhubard) 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723310004-1" 


"APPROVED FOR RELEASE: vid tet SEU RERES: dai ceuielae bainca 1 


weergts aR 


VEER " ES PEE Set SORT SE See Gee 


ERS fist Pata Eno ake alate ka ee SE a 


KLYSHEV, Le Ke, ALYUKINA, le 8., (USSR) 


 "Biochentoal Aspects of Ephedra setina 
and Growth Conditions,* suse 


Report presentediatithe sth Intil. Biochesical 
Congress, Moscow, 10-16 Aug 1961, 
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Report presented at the on Int'l). Biochenis 
Congress, Moscow, ug 1961. re 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723310004-1" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723310004-1 


RM ee Ie Me tot dS er IO ae eS hs SERS MR eg OP ie 
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(Biology of Anabasis aphylie L.; biological — res Srpes 
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KUMAYEVA, RoM.3 KLISHEV, 1%. “ 
, Let the “plpening and storage of standard 
apple vari = os in the AlaiAte fruit Sone: e612, 7 
Mosle bert Tost bot. AN Kesakh. 85h, (MERA 1595) 


(Atae-sta Provinoe-hpple-—asseties) 
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KLYSHEV, L.K,3 ALYUKINA, 1.5. 


orate tenance cet sealant, 


fos of Ephedra. 
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a a (Kasakhstan—Zphedra) 
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ee the vegeta- 
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Xasakh, SSR 20 no,1t71-76 Ja ‘6h. 


1, Chien-korrespondent AN Kasakhskoy 8S (for Klyshev). 


Cane 
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Effect of the salinization of the 
sition of the roots of pea peediings. 
201156-165 "64. - 


substrate on the protein compo- 
bot AN Kasakh.SSR 
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PRIKHOD'KO, L.S.3_KLYSHEV, L.K. 
TT, 
Nitrogen metabolism of pea seedlings as related to various salir ieation 
types of ths ubstrate, Trudy Inst,bot.AN Kasakh.SSR 20:166-182 
' 7 16:1) 
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mao T820-BiN' [Hao PHo-pén); xiyexo, A. (transistor); METANIYBVA, H., 
red.3 TERYUSHIN, Ney—tokhirritt. 


(?his was invented in China) Bto isobreteno v Kites. Moskva, 


ted from 
Iadewn ToK VIXEN "Molodaia gvardiia,® 1959. 159 p. transilat | 
the Chinese. (mR 12212) 


(Ghina--Inventions) 
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den on the first front of the Chinese 
acetals gr feel reniniscences) Yelikii pokhod 1~go croate 
 ‘itaiskol Raboohe-krest'ianskot Rentaot Avsits oorriated dine 
Hoskve, Isd-vo dnoaty.litery, 1959 Pe (KIRA 422) | 


the aa (onies-arny) 
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ASHEY , MeYo.; KLYSHED, DoBos_ 
oe GRIGOR'YANTS Ve¥os ZHsABOTINSKIY,  encreran yh oes 
VANE, TS RDLOY, Yue; SYERCHEDY, Te.l. 


Circuit for comparing the frequencies of quarts and molecular 


$58, 
opoiliators. Iuv.vys.uched. save; radiofise 1 noe 2t Oe wii) 
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AUTHORS: Vasnova, G. A., Grigor'yants, 
Kiyshio, D. Na. Sverdlov, fu. 


30V-109-3—4-20/28 


Vv. V., Zhabotinskiy, M. Ye, 
L. and Sverchkov, Ye. I. 


TITLE: Frequency Standard with a Molecular Oscillator (Reper 
chastoty s molekulyarnyn generatoron 


PERIODICAL: Radiotekhnika 1 Blextronika, 1958, Vol.3, Nr 4, 


pp 569-570 (USSR) 


ABSTRACT: Description and block diagram are given of a molecular 


oscillator which was employed 


for the calibration of 


quartz crystals operating at a frequency of 1 Mc/s, The 
frequency of the oscillator was compared with the . 


23,868th harmonic of the freq 


uency of the investigated 


eryotal and an acouracy better than 1077 was attained. 


There is 1 figure and e refer 
and 1 English. : 


ences, one of which is Soviet 


ASSOCIATICN: Institut radiotekhniki 1 elcktronixi All S3SR (Institute 


of Radio Engineering and Elec 
SUBMITTED: Decomber 3, 1957 


tronics of the aS USSR) 


1. Oseiliators-~Applications 2. Quartz erystals--Calibration 


Card 1/1 


Fira Sunes er 
SSeS: Gah 
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S0V/141-58-4-18/26 
AUTHORS:  Bhabotinekiy, M.Ye., Klyshko, D.N. and Sverchkov, Ye.I. 
TITLE: Accurate Comparison of Neighbouring Frequencies by 


Means of Computing Systems (Tochnoye sravneniye 
bliskikh chastot pri pomoshchi pereschetnykh skhem) 


PERIODICALtIsvestiya vysshikh uchebnykh savedeniy, Radiofisika, 
1958, Nr 4, pp 137-141 (USSR) 


ABSTRACT: An equipment is described which permitted the frequency 
measurement with an error of 10° O, the duration of 
the measurement being of the order of a few seconds. 
The equipment is illustrated diagrammatically in 
Fig 1 on p 139. The measured frequency f and the 
frequency of a standard oscillator f) are shaped into 
narrow "spiky" pulses by means of two identical 
‘eircuits; each circuit contains a resistance 
capacitance amplifier, a pulse forming stage and a 
wideband pulse amplifier. The two pulse trains obtained 
in this manner are applied to a mixer-coincidence 
detector which is normally closed by a negative bias 
and is opensd only when the two pulses coincide. The: 
Card 1/3 mixer-detector is terminated with an integrating RC 
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aa S0V/141-58-4-16/26 
Accurate Comparison of Neighbouring Frequencies by Means of 
Computing Systems 


circuit which detects the envelope of the pulse beats. 
The envelope is amplified and limited and afterwards: 
fed to the computing system, type ps-64, which divides 
the pulse repetition frequency by an even number 
n = 2, 8 or 323 number n can be chosen so as to 
‘satisfy the required accuracy of the measurement. 
The output pulses from the computing system trigger — 
an asymetrical multi-vibrator. The voltage from the | 
cathode of the multi-vibrator is applied to a gate 
circuit whose amplification is changed thereby stepwise | 
by 30 db. The control grid of the gate tube is supplied 
with the pulses from an auxiliary oscillator f,. . 
Consequently the gate circuit transmits pulses of 
frequency f, during a period nT. Afterwards the gate 
4s closed for a duration nT. During the latter period 
the indication of the computer is read out and the 
computer then reset to zero. The measurement of the 
Card 2/3 frequency f is done in accordance with the formula! 


BRIE Ue 
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Computing Systems 


fet, +P =f, + of, /m 


where n is the dividing coefficient of the auxiliary 
computing system, while m is the reading of the 
principal computing system. The equipment can be 
employed at frequencies ranging from 10-3000 kc/s. 
There is 1 figure and 2 Soviet references. 


ASSOCIATION: Institut radiotekhniki 4 elektroniki AN SSSR 


(The Institute of Radio Engineering and Electronics 
of the Academy of Sciences, USSR) 


SUBMITTED: 25th November 1957 


Card 3/3 
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" KLYSHNO, D.May TUMANOV, V.8.y USHAKOVA, L.A, 
Effect of crosa-relaxation on population inversion in ruby. a 
ay 4 teore fis 43 N001125—30 y 1@, . (MIRA ‘ 


1. Moshovakiy gosudarstvennyy universitet. 
(F@ramagnetic resonance and relaxation) 
(Quantum theory) (Rubies) 
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Second or of electron pérenagentie resonance lines in ruliye 
Fis. tvér, tela 5 n0.10%2825-2828 0 '63. (MIRA 16 oi) 


1. Moskovakiy gosudarstvennyy universitet im, M,V.Lomnosova. 
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VOSKANYAN, A.V.3 KLYSHKO, D.N.3 TUMANOV, V.S. 
Frequency transformations in quantun systems with discrete 


. - » fis. 45 no. 5813991407 
energy levels. Zhur. ekep. 1 teor, fis. 4 (MIRA 1741) 


1. Moskovskiy gosudarstvennyy univeraitet. 
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ACCESSION NR: AP4042560 8 /0086/64/046/006/2011/2016 | 
| AUTHOR! _Kly*ehko, D. Nes Yary*gin, Ve Pe 


if 


TITLE: Multiple transitions in the radio frequency range 


SOURCE: Zh. ekeper. f teorse fize, ve 46, now 6, 1964, 2011-2016 


TOPIC TAGS! stimulated radio frequency eniseion, induced transition, 
electron paramagnetic resonance, spin lattice relaxation, stimulated | 
higher harmonic emiseion, etimulated harmonic ; 


experimentally investigated, . The dependences of the polarization end ~ 
intensity of harmonics on the polarization and intensity of punping 
and on the megnitude of the constant magnetic field were obtained. | 

| The experimental results vere compared with results calculated with | 
the aid of the modified Bloch equation, The good agreement between 
the experimental and calculated resuite showe thet the nonlinear 


e 
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ji] effects at magnetic resonance in substance. with dynaale contraction 

| of the resonance width can be calculated with the aid of the Bloch 

‘| equation. Quantum interpretation of these effects can be araphically) 
ij Alluetrated by maané of diagrams of the energy versus the angular «...:. 
‘| momentum. This method for indicating resonance by means of harmonics 
may be very convenient for some radiospectroecopic measurements, for | 
instance, for measuring epin-lattice relaxation time, “The authors — 
are grateful to V, 5, Tumanov for valuable discuestone:’ Orig. arte 

heet' 53 figures and 11::formulas, ee 
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University) - . 
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TITLE: Three-photon molecular. ‘scattering of Light yal — acs 
noy 4 Seorstachesto” Heth. Pis'ma v redaktetyu: 


aperinental' 


“(NOPIC TAGS: Raman scattering, Rey igh cattering, fcinlgted enlosio 
ee loptics, multiphoton scattering, coherent Light 


‘ABSTRACT: The perturbation theory is used in calculating the di fealubetea. Rayleigh 

- and Raman scattering cross sections in gases and liquids. The analysis shows that “fF 
’ (three-photon scattering cross sections can be associated with two-photon cross seco 
tions, experimental data on which are available for many materials. According to - 

‘numerical calculations, three-photon scattering can be observed in gases and ‘Liquid: 

‘It fe established that three-photon Raman scattering can take place in molecules wi 

‘a center of inversioh, The active vibratdotis will be the same as those in Beaaet Ve 
cs 


absorption. Orig. art. has! 2 figures and 3 formulas. 


“ASSOCIATION: Moskovekly conudaratvenngy universitet in. M. ¥. Lomonosov (es 
_State University) Ras es 
“Card ify ; . ile 
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SOURCE: Pribory 1 tekhnika eksperimenta, no. 3, 1965, 152153 
TOPIC TAGS: spin lattice relaxation = 


ABSTRACT: ‘The saturation mathod used for measuring the spin-lattice-relaxation. 
itime ™ has these two drawbecks: (1) A considerable error due to calibration of 


ee urating field amplitude Hy in the specimen and (2) A rapid salting off we 
‘signal amplitude and increasing of the spectroscope noise. To eliminate these 
idraubacks, the artiole suggests: (a) a method of H, calibration based off measuring 
‘relative intensities a, of the conventional sing) tum and n-quantua 
;absorptions and (b) a method of saturation indication which does not lower 
jaignal-toenoise ratio when the specimen saturates, Multi-quantum transitions in 

‘a twoelevel system are used in these netheds) the mathods were verified by 


| a ‘ 


ai tn aay a a a gc loan eae oD aga 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723310004-1" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723310004-1 


<n A EN ES BP ERR REE ERT: 


ASST AROS TE WEN Emo meee 


[aocessron Wi AP5016390 = 


‘measuring T, of a free DIPO redhead at 33.4 Ko, Orig: art. hast 5 formlas 
‘1 figure. 
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AUTHOR: 


ORG: t of Radio Engineering (Moskovskiy universitet, 


TITLE: Stimulated Raman scattering in the radio-frequency range — . 
SOURCE: Moscow. Universitet, Vestaik. Seriya III. Fisika, astronomiya, mo. 6, 


TOPIC TAGS: Raman. scattering, combination scattering, scattering matrix, radio 
wave acattering, laser, Ramen effect, magnetic field, photon, aicrowave é 


ABSTRACT: An investigation was made of 1) the stimulated microwave Raman scattsring 
at varicus orientations of a constant magnetic field Hy in a plane formed by two 
mutually perpendicular fields fi, and H,, and 2) chree-photon absorption when two 

of the photons have different frequencies. Two methods were used to analyse the 
two-photon procesaes: . 1) the quesi-claseical method, using equations for the 
density matrix and the nonquantised field, and 2) the probability method. The 
density matrix method was used to derive 8 formula for the wagnetisation vecte 
two-level spin system in a strong field oriented perpendicularly to @ constant 
field, and in a weak field oriented parallel to the field. The probability 


method vas used in deriving the formula for the probability of three-photon ab- 
performed with @ ear diphenyl- 
. Pe t " 8. t . 
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ayery iy ieaayE in a constant ene field Ho. In some of the experiaents the i 
; pusging frequency «;/2* wae in the range of 10 Gcps and the signal frequency 
w2/*" was varied from 10 to 20 Mcps. Measurements were obtained both in con~ 
tinuous and pulsed operation modes. In other experiments the pump and signal 
frequencies were 25 ce pha experinentel and theoretical data showed that 
calculations of taal Hi a 0 Wise in a two-level system were correct. It vas show 

that when the ratio of the Intensity of stimulated Reman scattering to the general 
resonance absorption is emall, the effect cannot be used for amplification of 

superhigh-fraquency signale. In case of amplification during saturation, this 

3 effect can be used for amplification in the cm and especially in the um renges. 

j | «Ord. art. haar 8 formulas and 3 figures. : = ae 
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TITLE: The parametrie exoltation of a two | 


pine area ies “ate WR . ~aP8020963 


“level system during saturetion ~ 
SOURCE: IVUZ. Radiofisika, v. 8, no. 3, 1965, 513-521 


Of electromagnetic oscil- | 
{lluminated by an auxil- 
gnal (pumping signal) are analyzed. It is assumed that the 


close to the pumping frequen- 
cles. An expression is obtained for the magnetization (or polarization tn the case 
of electric dipole interaction) of a two-level syatem in the 


presence of an intense 
pumping field with a frequency uw, and two weak fields with £ 


Tequencies «2 and 
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TITLE! Frequency subtraction by means of a three-level systen | i pee 
SOURCE: Zhurnal ekeperimental noy 1 teoreticheskoy fiziki, v. 49, no. 6, 1965, 
Va72seA ea ee PRESTR ee ade eee ies 


TOPIC TAGS: nonlinear optics, milt{photon process, three level system, harmonic 
generation, frequency subtraction, frequency fixer, ruby single crystal, meser 


ABSTRACT: Resonance subtraction of two $M frequencies (A ~ 3 cm) by means of a os 
three~level quantum system was investigated theoretically using graphical methods, | © -: 
and experimentally using ground~state,spin levels of a ruby single crystal. The : 
experiment was carried out on a ruby single crystel with a volume of 0.15 cm? and 
| a 0.02% concentration of chromium ions. The three lower Zeeman levels were used. 


To permit all transitions, a constant magnetic field (H = 625 oe) perpendicular to ~ 
the crystal axis was used. The cylindrical ruby crystal wae placed in a rectangular 
cavity where it was pumped by the Ho); and Ho; modes with frequencies corresponding 
to 10.22 and 10.15 Geps, respectively. A coil with Q = 20 was wound around the 
specimen and tuned at 70 Hes to the resonant azplifier. The mexinun putput power 
at the resultant (difference) frequency Py was of the order of 2-107! 


W, while the 
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power of the heterodyne signal was Of the order of 50 Mv. The dependence of Py on 

the angle batween the field and the crystal axis was also investigated. The 
experimental results confirmed the basic theoretical predictions and indicated the 
possibility of producing resonant sixera based on quantum systems with three discrete 
energy levels which would convert SHP signale into IF signale. Such signal convers 
can be enhanced considerably by suitable selection of the optimal quantum eysten ; 
(solid-state and/or ‘gaseous), cooling the working medium, and incorporating resonant 
networks with higher Q's. Orig. art. hast 3 formulas and 3 figures, (TK) 
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Physica, Of the Moscow State University ia. 
“cheakiy Takul'tet- Moskovskogo gosudarstvennoge “tniversiteta 
TITLE: Photoconductivit ot dielectrics under the influence of laser radiation 


| | BouRCE: Ziurnal eksperimental'noy 1 teoreticheskoy fizini. Pis'm v redaktalyu. 
Ay 7 Prilotheniye,” We 55 NOs W, 1966, 385- 389 ; 


-SOPTO TAGS : _Bhotocontuctivity, laser eniseion, ruby ‘iaser, sodiue a chloride alonini 
“| oxide, photon. "3 
“ABSTRACT: (Whe authors \present prelininary result of experiments ained at obéervitig 

the photoconductivity induced in uncolored NaCl and AlgOs single crystals by redie- 

t1on from a rubyYlaser. Tha investigated sample was placed in a parallel-plate  _- 

Capacitor charged to a voltage By ~.1 ky. ‘he laser flash induced in the cepacitar 

a charge which was observed on an oscilloscope. To increase the radiation density 

“(by @ factor of ~$) and to reduce the beam dimensions, a cylindrical telescopic sys- 

tem was used. To avoid effects connected with the space charges, the voltage was — 

_ applied to the capacitor only just before the flash; the capacitor was short-circuit 


..| during the intervals between the flashes. the logaritimic plots of maximum charge = 
(Q) va. recietion density (8) turned out to be essentially straight lines (corres- _ |: 
ponding to Q~ B ee ee eee eee "mel 
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~ charge growth time was ~0.2 msec in both. cases, this being apparently due to the pre-|: 
sence of shallow traps, The authors attribute the observed effect to many-photon €x-/- 
citation of the electrons in the conduction band. The experimental values of 8 can. 
be reconciled with theoretical estimates of the probability of n-photon ab ion 
4f the radiation energy averaged over the beem cross section is 8 ~ 100 Mu/cat™ for | 
NaCl and § ~ 20 My/cm for Ale0s. It is pointed out in the conclusion that the ob- - 
servation of many-photon absorption in leser medie is of interest for the study of | 
the mechaniam whereby they become daaaged at large generation levels, and for the | 
determination of the limiting laser power. The experiments also yjeld.an estimte | 
of the limiting radiation density Spa, at which the gain in ruby is offset by three- |. 
photon absorption. ‘This 1s found to be Smax = 5 x 109 w/cs, which ia two orders of 
magnitude smaller than the value of Sug, calculated by F. V. Bupkin and A. M. Prow 
khorov (ZhETF v. 48, 1004, 1965). ‘The authors thank 8+ Av’ and’ R. Vi Khokh- 
lov for valuable advice and discussion. Orig. art. has: 1 figure and 2 formas, 
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AUTHOR: Klyshko, D, Ne} Tumanov, V. 5.3 Yarygin, V. P. JL "a : 


. B 
ORG: nt of Radio Enginseri ov State University (Kafedra redlotekhniks 
Moskovskogo gosudarstvennogo universtt. a - 
TITLE: Heterodyning by means of a aftotay system 


some Moscow. Universitet. Vestnik. Seriya III. Fisika, astronomiya, no» hy 1965, 


TOPIC TAGS! matrix element, Zeeman effect, magnetization, ferrite 


ABSTRACT: It is shown that heterodyning can be accomplished by 
‘mtiliging the nonlinear properties of a two-level system with dia- 
‘gonal matrix elements of the dipole moment XK. This is exempli-~ 
fied by observations of this effect at radio frequencies with 
the aid of Zeeman levels of the free radical diphenylpiorylhydrazyl! | 
.(DPH). The effect is readily caloulated on the basis of the 
pequations of a density matrix with phenomenological relaxation 

| times T, and T, for the case of a system with Bohr frequency W, 
jwhich ig acted “upon by two monoohromatio fields, Proceeding fros 

; the appropriate formula, the authors derive the expression for the | 
‘Fourier component of magnetization (or polarization) of the systen 
jat the difference frequency W,~ ly and, thence the equation fora | 
Smagnetio" twoelevel system with Tj = 72. This was experinentally | 


mb 302366 ee ae eee ——— 
——F-AGe-NRi—AP6020163 — 


72000153 . 


20163 


veri ARROW EDEORREGASED asene /Oh0DlyocyatrbHge-d8519R000723310004- 

‘system of three inductance colle with autua fy ree eats axes 
‘and supplying voltages of different frequenoies, Tf #25 mo 
and W, /) 7 222 mo, to two fo the coils; the axis the third | 

| e041, tuned to 3 mo, is positioned parallel to Hy (intensity of — 
‘constant magnetio field), and the amplified difference-frequenoy 
‘signal induaed in this coil is observed on an oscillograph screen. 
l the experimental findings were found to be in agreement with the 
‘oaloulations. It is further pointed out that the effect examined | 
‘above has nothing in oommon with the frequenoy-conversion effect. 
‘4n ferrites; it is significant, however, that in the case of the _ 
‘two-level system the conversion coefficient may be inoreased, ti n' 


owing to the parametrio regeneration of the system at the signal 
frequenoy observed during its partial saturation by a field with - 
the frequency Wye , Orage art. hast 1 figure and 2 formulas. (JPRS) 
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TITLE: Practice of using plastio materials in compiling, shaping and 
manufacturing printed forms for publishing maps 


PERIODICAL: Referativnyy zhurnal, Astronomiya 1 Geodeziya, no. 6, 1962, 24, 
abstract 60153 ("Sb. statey po kartogr.", 1961, no. 13, 47 - 68) 


TEXT: The use of plastic materials in NRKCh made it possible to simplify 
the technological process of producing author's and publisher's originals and 
manufacturing printed forms at the expense of reducing photographic processes 
and eliminating the differentiating retouching, It is noted that the plastic 
"khostafan" is characterized by practically absent deformation, resistance to 
fractures and cracks, Practice of using "khostafan" in 1961 is described in 
detail. A special glue (natural rubber - 20 g, aviation gasoline - 600-700 mi, 
colophony - 65 g) is successfully used when conducting assembly work on the 
surface of "khostafai", Publisher's drawing of all elements on "khostafan" is 
performed with conventional drawing tools on such a number of originals which 
corresponds to the numbers of colors on the map being published; photo paper . 
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with a removable layer is used for shaping signatures, Working positives are 
manufactured from the finished originals by the method of coloring in bulk on aft 
celluloid base (collodion solution is applied to "khostafan" on the gloss side; / 
printed forms are copied from the positives. The content of a map is checked on 

the superposed imprint. Shaping of publisher's originals of a fine drawing is 
performed by the method of engraving on the layer prepared according to the pre- 
aription elaborated at UNA 4wK. (TaNIIGAIK): dry roller paste CRI (SVP) = 
on titanium white - 300 g, colophony - 126 g, "alloy" (100 g vaseline oil and. 

25 g colophony) - 54 g, dibutyl phthalate - 6-10 ml; rectified alcohol - 1,000 ml; 
butyl acetate - 660 ml. Special engraving instruments are used. Contour copies 

are made by the method of washed-off relief with coloring by blue dyestuff. A 


. table is presented on the results of checking on how uniformly various copying 


and other solutions are distributed on the dull and gloss sides of “khostafan", 
and how stable they are retained. Work is continuing on checking the use of : 
"khostafan"” instead of glass for manufacturing bromium-silver negatives and dia- 
positives; the work of an experimental laboratory is described which mamifac- 
tures silver-free copies on "khostafan" by the washed-off relief and refines the 
technique of manufacturing duplicates. To manufacture copies on "khostafan" by 
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the coloring method, 1% is pecessary to apply preliminarily 2% collodion on its 
gioss side, and after its drying to apply chrome solution of the Siberian larch | 
gum, Coloring of nitrofilms is performed with a dyestuff according to the pre- 
- geription; solution A - dyestuff induline - 48 g, rectified ethyl alcohol - 800al, 
solution — (B) - brown fatty dyestuff - 24 g, butyl acetate - 60 ml, To clear . 
up the feasibility of copying from “khostafan" in direct and reverge images, two / : 
printed forms were manufactured: On one of them, the positive was placed during 7 
copying with emulsion layer toward the copying layer, on the piner, by the layer at 
upward; no visual difference in printed iaprints from these, forms was noticed. 
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